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ABSTRACT 
Wheat (Triticum aestivum L.) is one of the most staple food crops for most of population in Ethiopia. Currently, 
a number of improved wheat varieties have been released by breeders in Agricultural Research Institutions. The 
farmers have been produced wheat with traditional agronomic practices which do not improve the wheat yield in 
country. This experiment was conducted for three cropping season to determine the influence of seed rate and row 
spacing on growth and yield of bread wheat in Cheliya district on Nitisols of west Shewa Zone. Improved wheat 
variety (Denda’a) was used and planted with seed rate of 125,150 and 175 kg ha-1 and in row spacing of 15, 20 
and 25cm. The experiment was laid out in randomized complete block design in factorial arrangement with three 
replications. Main effects seed rate and row spacing were significantly affected mean grain yield and yield 
components of wheat in the area.  Wheat planting with 20cm row spacing was significantly produced higher mean 
grain (5092 kg ha-1), dry biomass (12142 kg ha-1), harvest index (42.93), plant height (99.48 cm) and thousands 
grain weight (52.04 g) in three consecutive years. Significantly higher mean tillers number plant-1 was recorded 
from wider row spacing (25cm). Seeding rates of wheat was significantly affected mean grain yield, biomass, 
harvest index, plant height, tiller number per plant and thousand grain of wheat.  Significant higher mean grain 
yields of 4814 kg ha−1 was obtained from 150 kg ha−1 seed rate of wheat. Use of 150 kg ha-1 gave yield advantage 
of 34.37 and 15.13 % over 125 and 175 kg ha−1 seed rate of wheat planted with seed rate of 150 kg ha-1 and 20cm 
row spacing gave higher net benefit of (33,620 and 37,200 EB) for wheat producer in the area. Therefore, seed 
rate of 150 kg ha-1 and 20cm row spacing was recommended for sustainable wheat production in Chelia district 
and similar agro ecologies. 
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1. Introduction 
In Ethiopia wheat (Triticum aestivum L.) is one of the most important cereal crops cultivated primarily for human 
consumption. It has been recognized as strategic food security crop and contributes about 16% of caloric intake 
requirement in the country (FAO, 2014). Wheat is cultivated approximately on 1.7 million hectares of land and 
ranks fourth next to teff, maize and sorghum both in production and area coverage in Ethiopia. It accounts for 
about 15.17% of the total cereal production with area coverage of 13.38% in the country (CSA, 2016). It is widely 
grown in the mid and highland altitudes within range of 1500 to 3000 meter above sea level in Ethiopia (MOANR, 
2016).  However, altitude range of 1800 to 2500 masl is favorable for wheat production (Winch, 2007). Wheat 
crop can grow in different soil types ranging from desert soil to heavy clay soil. However, well drained, fertile 
clay loam soils having moderate water holding capacity are ideal for better production of wheat crop 
Ethiopia is the largest wheat producer in sub-Saharan Africa solely under rain fed condition (Netsanet et al., 
2016). Enormous number of improved varieties of wheat were released from research institution by breeders in 
the country (MOANR, 2016). However, the actual yield of this crop in farmers’ field is generally remains below 
global average yield of wheat crop due to environmental and anthropogenic factors affecting wheat production 
(Bekele et al., 2000)]. In this regard, inappropriate crop management practices such as low seed rate, improper 
row spacing, delay in sowing and traditional sowing methods are found to be the key elements contributed to low 
productivity of wheat crop (Iqbal et al. 2010). For instance, in Ethiopia wheat is planted in broadcast by 
smallholder farmers for many decades. In spite of high seed rate requirement, broadcasting also results in cluttered 
plant population which is not suitable for agronomic management and cause inter plant competition for optimum 
plant nutrients, sunlight, moisture and aeration (Hayatullah et al. 2000; Hamid, 2002; Awake et al., 2017). 
However, in developed countries where implementation of farm machineries is available drilling wheat and 
other crop in row with optimum spacing is common. Row planting result in uniform seed distribution and planting 
at desired depth and space which usually results in higher germination and uniform stand of the crop (Umed et al., 
2009). Higher wheat grain yield with better quality requires appropriate seeding rate and optimum row spacing for 
different cultivars. Increase in seed rate above optimum level may only enhance production cost without any 
increase in grain yield (Rafique et al., 2010). As a result, wheat production using row planting is becoming an 
increasingly accepted management practices in Ethiopia because of yield benefit derived from row planting than 
broadcasting. In the study area despite to alleviate the aforementioned persistent problems of crop production, 
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there has been a growers’ interest to increase the productivity through improved agronomic practices. Therefore, 
the objective this activity was to determine the optimum seed rate and row spacing for bread wheat production in 
Chelia district of west Shewa Zone. 
 
2. Materials and Methods 
The experiment was conducted during 2012, 2013 and 2014 cropping seasons for consecutive three years on 
farmer’s field at Cheliya district of west Shewa Zone. Cheliya district is located in Oromia Regional National State 
at road distance of 184 km from the capital city of Ethiopia, Addis Ababa. Geographically the district is situated 
between 8°49'48" - 9°10ꞌ52ꞌꞌN and 37°10ꞌ6ꞌꞌ - 37 o35ꞌ18ꞌꞌE with an average altitude of 2446 meter above sea level. 
In specific the experimental site is located in Chelia district at Liban Gamo kebele. Geographically this site is 
located at 9.0302272oN, 37.4515933o E and altitude of 2494m meter above sea level. 
According to traditional climate classification of Ethiopian the study area is categorized in highland sub 
humid climate . The area receives mean annual rain fall of 1,026 mm with unimodal distribution. It has a cool 
humid climate with the mean minimum, mean maximum, and average air temperatures of 8.51, 18.48, and 13.49oC, 
respectively. Cheliya district obtains  high  rainfall  between  May  to September  and low  rainfall from  December 
to  February (Berhanu et al. 2014).  
 
Figure 1. Map of study Area (Chelia District) 
The experiment was laid out in randomized complete block design in factorial arrangement with three 
replications. The plot size was 4.5 m x 5.10 m. The treatments combinations were three seeding rates (125, 150 
and 175 kg ha-1) and three row spacing (15cm, 20cm, 25cm).The Bread wheat (Denda’a variety) was planted on 
first week of July. Di-ammonium phosphate with rate of 100 kg ha-1 (20P) was subsurface banded in row marked 
to drill seed during planting. However, Urea fertilizer at rate of 100 kg ha-1 was subsurface banded at planting and 
three  week post emergence in split and the total of 64 N (18 N from DAP and 46 from Urea) was applied. Other 
recommended agronomic practices like ploughing and hand weeding were uniformly for all plots.  
At physiological maturity, wheat samples was harvested from 2 m x 2 (4 m2) quadrant and threshed to measure 
weight of both grain and dry biomass using digital balance.  Therefore,  data on growth, yield and yield components  
were collected from this quadrant before and after harvesting. The plant height (cm) measured from the base of 
the plant at ground level to the base of spike for 10 randomly selected plants at grain filling stage. Tiller number 
per plant was taken at maturity stage or near to harvesting time.  Dry biomass (kg ha-1), grain yield (kg ha-1), 1000 
seed weight was recorded at the time of threshing.  Harvesting index was calculated from the ratio of grain yield 
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to dry biomass times 100 (%) indicating the percent of economical yield from total harvested biomass. 
All agronomic data were managed and manipulated using Microsoft excel computer software. The arranged 
crop data was then subjected to analysis of variance (ANOVA) using statistical analysis system (SAS) software 
(SAS, 2004). List significance Difference (LSD) test at 5% probability level was also employed to compare mean 
separation among different treatments.  
Partial budget (CIMMYT 1998) was done in order to determine the economic feasibility of using optimum 
seed rate and row spacing for wheat production in the study area. The mean grain yield was adjusted by subtracting 
10% from both average gain and straw yield to reflect the real farmers’ practices. The labour cost and wheat seed 
during planting were 40 EB man per day and 9.5 EB kg-1, respectively. The mean market price of wheat grain (8 
EB kg-1) and straw (0.97 EB kg-1) yield were obtained by assessing the market at harvest (2012, 2013 and 2014 
cropping season).  
 
3. Results and Discussion  
3.1 Over years combined effect of seed rate on yield and yield components of Wheat in Chelia district 
The result of over year combined analysis shows insignificant ( < 0.05) effect of seasonal variations  on mean 
plant height, tiller number per plant, dry biomass, grain yield, thousand grain weight and harvest index of wheat  
(Table 1). This indicates similar trend of climate condition such as rain fall pattern and distribution during three 
cropping seasons in the study area. Moreover, neither interaction effect of year by Seeding rate nor years by 
spacing was significant on grain yield and total biomass yield of wheat crop. Similarly, Bhullar and Wali (2004) 
reported non-significant interaction effect of seed rates and row spacing on yield and yield components of wheat 
across locations and cropping seasons.  Main effect of both seeding rate and row spacing was significantly affected 
all yield and yield components of wheat across years and locations. 
Therefore the main effect of seeding rate and row spacing was discussed in this report. Seeding rates of wheat 
was significantly (P<0.05) affected the mean grain yield, dry biomass, harvest index, plant height, tiller number 
per plant and 1000 seed weight of wheat (Table 2). Likewise, Laghari et al. (2010) reported significant effect of 
seeding rate on number of tillers, dry matter, leaf area index, 1000 seed weight, grain yield and harvest index of 
wheat crop.  Seed rate had significant effect on mean grain yield of wheat during three years (2012 -2014) cropping 
seasons in Chelia district of west Shewa zone.  Significantly higher mean grain yields (4814 kg ha−1) of wheat 
during 2012-2014 were obtained with planting of 150 kg ha−1 seed rate wheat followed by 4186 kg ha-1) mean 
grain yield with planting of 175 kg ha-1 seeding rate but not statistically at par from the mean yield obtained with 
lowest seeding rate (125 kg ha-1). Significantly mean grain yield advantage of 34.38 and 14.11% were obtained 
from planting of 150 kg ha−1 seeding rate as compared to use of 175 and 125 kg ha-1 seeding rate. Similarly Kiliç 
and Gürsoy (2010) reported significant influence of seeding rate on wheat grain yield and insignificant interaction 
effect of seed rate and cultivars on grain yield. In contrary, Ghulam et al. (2014) recorded high grain yield and 
biological yield from seed rate of 125 kg ha-1 yield than the higher seed rate (150 kg ha-1) and lower seed rate (100 
kg ha-1) of wheat cultivars. 
Mean dry biomass of wheat was also significantly affected by seed rate of wheat in the study area (Table 12).  
Significantly higher mean biomass yield (11954 kg ha-1) was obtained from planting of 150 kg ha-1 seed rate 
(Table 1). Lower mean dry biomass (9424 kg ha-1) was recorded from planting of 125 kg ha-1 seed rate of wheat 
in the area.  The mean combined over year effect of seed rate was not significantly influenced harvest index of 
wheat (Table 1). Mean Plant height and thousand seed weight of weight was significantly affected by seed rates, 
with higher mean plant height of (99.74 cm) and 1000 seed weight (50.67 g) was obtained from planting of  150 
kg ha-1 seed rate of wheat(Table  1). Mean number of tillers per plant of wheat was also significantly influenced 
by seed rate. Number of tiller plant of wheat was decreasing with increasing of seed rate. Significantly higher 
number of tillers plant wheat was recorded from the lower seed rate of 125 kg ha-1 (Table 1). 
 
3.2 Over years combined effect of row spacing on yield and yield component of wheat in Cheliya district  
Over year combined effect of row spacing was significantly affected mean grain yield, dry biomass, plant height, 
thousand grain weight and effective number of tillers per plant of wheat in Chelia district (Table 1).  Higher wheat 
grain yield of (5091kg ha-1) was recorded from 20 cm row spacing of. Higher mean biomass yield (12142 kg ha-1) 
of wheat was obtained from 20cm rows pacing and gave advantage of 29 and 17.76% dry biomass yield of wheat 
over row spacing 25cm and 15cm respectively. 
  
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) DOI: 10.7176/JNSR 
Vol.9, No.5, 2019 
 
64 
Table 1. Effect of seeding rate and row spacing on durum wheat grain yield and yield components in Cheliya 
District combined over years (2012-2014) 
Treatments Grain Yield 
(Kg ha-1) 
Dry 
biomass 
(Kg ha-1) 
Harvest 
index (%) 
Plant 
height 
(cm) 
Tiller 
number 
per plant 
1000 seed 
weight (g) 
Seed rating 
Kg ha-1 
125 3582.48c 9424.1c 38.49 101.1a 7.3a 46.33b 
150 4813.7a 11953.6a 41.12 99.74a 6.5b 50.667a 
175 4181.11b 10478.7b 40.48 90.78b 5.5c 46.26b 
 LSD 6.99 12.55 14 3.75 0.36 2.13 
Row spacing 
(cm) 
15 3586.67c 9403.7c 38.92b 95.07b 5.9b 43.04c 
20 5091.48a 12141.9a 42.93a 99.48a 6.6a 52.04a 
25 3899.15b 10310.8b 38.24b 97.04ba 6.8a 48.19b 
LSD5% 159.72 726.75 3.06 3.75 0.36 2.13 
CV% 6.99 12.55 14 7.1 10.5 8.2 
SR*RS NS Ns Ns NS Ns NS 
Year*SR NS NS NS *     Ns * 
Year*RS NS * * * Ns ** 
SR= seeding rate, RS=Row spacing,*=significant α≤0.05 and **= highly significant α≤0.01, S=non-significant 
difference at 5% probability level, Numbers followed by the same latter in the same column are not significant 
difference at 5% probability level.   
Significantly higher mean harvest index (42.93) and thousand seed weigh (52 g) of wheat were obtained from 
wheat planted with 20cm row spacing. The mean combined over year effect of 20 and 25 cm row spacing of wheat 
was showed significant effects of mean plant height of wheat as compared to the narrower row spacing (15cm). 
Higher mean plant height 99.48 cm followed by 97.04 cm of wheat was recorded from 20cm and 25cm row spacing, 
respectively. The mean number of tiller plant of wheat was indicated significantly increasing with increasing of 
row spacing of wheat. Wider row spacing (20 and 25 cm) were produced significantly higher thousand seed weight 
than narrower row spacing (Table 1). 
 
3.3 Effect of seeding rate on wheat yield and yield component in 2012, 2013 and 2014 cropping seasons 
Interaction effects of seeding rate and row spacing was nonsignificant on yield and yield components of wheat 
(Table 2). Main effect of both seed rate and row spacing revealed significant (P<0.05) effect on yield and yield 
components of wheat except thousand grain weight, dry biomass and harvest index in 2012 and harvest index 
wheat in  2014 cropping season (Table 2). Mean grain yield of wheat was significantly influenced by seeding rate 
in 2012, 2013 and 2014 cropping seasons. Higher mean grain yield of   5361, 5113 and 4800 kg ha-1 were recorded 
from used 150 kg ha-1 seed rate during three consecutive cropping seasons. In 2013 cropping season significance 
variation among yield was obtained from 125 and 150kg ha-1 at par, but both were significantly yielded more than 
175 kg ha-1 seeding rate. 
Main effect of seed rate was significant (P<0.05) effects on mean biomass yield of wheat in 2013 and 2014 
cropping seasons (Table 2). The use of 150 kg ha-1 seed rate of wheat was gave yield advantage of 6.6 and 11.6% 
over 175 kg ha-1 and 125 kg ha-1 seed rate, respectively. Mean harvest index of wheat was significantly affected 
by different seed rate of wheat in 2012 and 2014 cropping seasons.  Significantly higher harvest index (48.86) of 
wheat was recorded from 150 kg ha-1 seeding rate during 2012 cropping season. In 2012 cropping season the mean 
grain yield harvested from  150 kg ha-1 seed rate was significantly varied seed rate (175 kg ha-1) and lowest seed 
rate (125 kg ha-1). Harvest index of wheat did not respond to increased seeding rate in 2014 as compared 2012 and 
2013 cropping seasons (Table 2). 
Plant height is important growth parameter that indicates the condition in which the crop was grown. The 
variety of all crops have optimum plant height at which better yield was obtained at the same time. Therefore, crop 
yield reduction was induced when the crop favored less and over the optimum condition. Significantly lower mean 
plant height was recorded from seed rate (175 kg ha-1) of wheat in 2012, 2013 and 2014 cropping seasons. Similar 
plant height of wheat was obtained from 125 and 150 kg ha-1 seed rate of wheat in three years.  
Mean thousand seed weight is important yield component that has always a close relation with any crop grain 
yield, unless sampling was biased the result.  Thousand seed weight of wheat was significantly influenced by 
wheat seed rates in 2013 and 2014 cropping seasons (Table 3) but non-significant in 2012 cropping season 
 
3.4 Effect of row spacing on yield and yield component of wheat in 2012, 2013 and 2014 cropping seasons 
The mean analysis result of yield and yield components of wheat due to row spacing are presented in Table 2 and 
3. The effect of row spacing on grain yield of wheat was indicated similar trend and significant affected in three 
cropping seasons. Significantly higher mean grain yield 4894, 4969 and 4578 kg ha-1 was obtained in 2012, 2013 
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and 2014 respectively at 20 cm row spacing. Lower grain yield of wheat were consistently obtained from use of 
(15cm) row spacing during three cropping seasons.  Planting of Denda’a wheat variety in 20 cm row spacing can 
provide better mean grain yield as compared to (15cm) and (25cm) row spacing. Mean dry biomass of wheat was 
significantly influenced by different row spacing except in 2012 cropping season. During 2013 and 2014 
significantly higher mean biomass yield was recorded from 20cm row spacing and followed by 25cm row spacing. 
Higher mean biomass (13366 kg ha-1) was recorded from 20cm row spacing in 2013, while  lower (7911 kg ha-1) 
biomass yield was obtained from (15cm) row spacing of wheat in 2014. 
Higher mean harvest index of wheat was observed from 20 cm row spacing in 2012 and 2013. Better harvest 
index of 47, 39 and 40% was recorded in 2012, 2013 and 2014 respectively. 
Table 2. Effect of seeding rate and row spacing on grain yield, total biomass yield and harvest index of durum 
wheat in Cheliya districts  
 
Treatments 
2012 2013 2014 
Grain 
Yield      
(Kg ha-1) 
Dry 
biomass 
(Kg ha-
1 ) 
Harvest 
index 
(%) 
Grain 
Yield    
(Kg ha-
1 ) 
Dry 
biomass 
(Kg ha-
1 ) 
Harvest 
index 
(%) 
Grain 
Yield   
(Kg ha-
1) 
Dry 
biomass 
(Kg ha-
1) 
Harvest 
index 
(%) 
Seed 
rate Kg 
ha-1 
125 3783.3b 9522.2 41.42b 3826.7c 10877.9b 35.15b 3166.7c 7833.3c 40.19 
150 5361.1a 10622.2 49.85a 5113.3a 13847.9a 36.84a 4800a 11966.7a 40.09 
175 3927.8b 9966.7 39.77b 4179.1b 11687.9b 35.71ba 3588.9b 9300b 39.23 
LSD 241.1 NS 10.06 300.26 883.02 1.15 368.4 1148.6 NS 
Row 
spacing 
(cm)  
 15 3761.1c 9533.3 40.157 3812.4c 10833.3c 35.16 3188.9c 7911.1c 40.2 
 20 4894.4a 10777.8 47.02 4968.9a 13366.4a 37.09 4577.8a 11744.4a 39.2 
 25 4416.7b 9800 45.858 4337.8b 12213.9b 35.45 3788.9c 9444.4b 40.1 
LSD (5%) 241.1 NS NS 300.26 883.02 1.15 368.44 1148.6 Ns 
CV% 12.54 19.31 22.69 6.87 7.3 3.2 9.57 11.85 13.88 
S=non-significant difference at 5% probability level, Numbers followed by the same latter in the same column are 
not significant difference at 5% probability level. 
 
Table 3.Effect of seeding rate and row spacing on plant height, tiller number and thousand seed weight of wheat 
in Cheliya Districts  
Treatments 2012 2013 2014 
Plant 
height 
(cm) 
Tiller 
number 
per 
plant 
1000 
grain 
weight 
(g) 
Plant 
height 
(cm) 
Tiller 
number 
per 
plant 
1000 
grain 
weight 
(g) 
Plant 
height 
(cm) 
Tiller 
number 
per 
plant 
1000 
grain 
weight 
(g) 
Seeding 
rate kg 
ha-1 
125 100.2a 6.71a 47.48 100.96a 7.52a 49.61a 96.76a 8a 47.89b 
150 98.54ba 5.73b 49.36 99.61a 7.32a 47ba 95.70a 7b 55.78a 
175 88.87b 4.69c 46.28 90.84b 6.79b 44.7b 87.8b 5c 41.74c 
LSD(5% ) 9.95 0.55 NS 4.91 0.33 4.5 1.89 1.1 3.7 
Row 
spacing 
(cm)  
15 87.29b 5.24b 44.61b 94.56b 6.88b 42.72b 85.22b 6b 41.5c 
20 100.07a 5.88a 49.02a 96.52ba 7.27a 49.10a 96.67a 7a 52a 
25 100.26a 6a 49.49a 100.33a 7.49a 49.34a 98.41a 7a 45.91b 
LSD (5%) 9.95 0.55 9.95 3.69 4.91 0.33 4.5 1.89 1.1 
CV (%) 10.38 9.6 10.38 7.74 5 4.6 9.71 7.02 16.55 
NS=non-significant difference at 5% probability level, Numbers followed by the same latter in the same column 
are not significant difference at 5% probability level. 
 
3.5 Effect of seeding rate and row spacing on economic feasibility of wheat production 
The partial budget analysis due to seed rate and row spacing for wheat are indicated in Table 4. The value to cost 
ratio of wheat due to seed rate and row spacing was ranged from 3.39 -5.43 and 3.77 to 5.57 EB per unit of 
investment respectively (Table 4).  Higher value to cost ratio of 5.43 was obtained with 150 kg ha -1 seed rate 
wheat was used per unit of investment.  Better value to cost ratio of 5.57 of wheat was obtained from 20cm row 
spacing of wheat. Therefore, farmer could earn a profit of 5.57 EB per unit of investment when a wheat was 
cultivated with 20 cm row spacing in Chelia district. The he highest net benefit of 33,620 EB with marginal rate 
of return 115.27 %  followed by 25090 EB ha-1 of wheat  were obtained  from  using of 150   and 175 kg ha-1  seed 
rate of wheat,  respectively.    Higher net benefit of 37,200 EB with marginal rate of return 2886 % of wheat was 
obtained from20cm row spacing wheat production in the area. Therefore, planting of wheat with 150 seed rate and 
20cm row spacing was economically feasible agronomic practices for wheat production in Chelia district of west 
Shewa Zone. 
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Table 3. Effect of seeding rate and row spacing on economic feasibility of wheat production in Cheliya district 
Treatme
nts 
Adjusted grain 
yield (kg ha-1) 
Adjusted straw 
yield (kg ha-1) 
Gross 
Benefit (EB 
ha-1) 
Total variable 
Cost (EB ha-1 ) 
Net Benefit 
(EB ha-1 ) 
Value to 
cost ratio 
MRR 
(%) 
See
d 
Rat
e 
(kg) 
ha-1 
1
7
5 
3308 4507 30971 5881.44 25089.56 4.27 0 
1
5
0 
4284 5553 39825 6204.6 33620.4 5.43 115.2
7 
1
2
5 
3127 3935 28951 6471.36 22479.64D 3.47 
 
Ro
w 
spa
cing 
(cm
) 
 
2
5 
3671 4863 34231 6356.44 27874.56 4.39 0 
2
0 
4748 5896 43880 6679.6 37200.4 5.57 2885.
83 
1
5 
3544 4781 33133 6946.36 26186.64D 3.77 
 
Wheat seed cost = 9.5 EB kg-1, wheat grain price = 8 EB kg-1 and wheat straw price = 0.97 EB kg-1, Labor cost = 
40 ETB per day.  MRR: Marginal rate of return and ETB: Ethiopian birr, TVC: Total variable Cost and, 
D=Dominated minimum rate of return = 100% 
 
4. Conclusion 
Seed rate and row spacing was significantly influenced grain yield and yield components of wheat in 2012 -
2014cropping seasons in Cheliya district. Significantly higher grain yield, dry biomass, harvest index, 1000 grain 
weight and plant height of wheat were recorded from 150 kg ha-1seed rate of wheat  in three  years. Lower seed 
rate 125 kg ha-1 was produced the highest number of tillers per plant in all cropping seasons. Row spacing was 
also primarily influenced yield and yield components of wheat crop in the study area. Higher mean grain yield and 
dry biomass was recorded from 20 cm in three cropping seasons.  The use of  150 kg ha-1 seeding rate and 20cm 
row spacing of wheat were gave higher  net benefit of (33,620 and 37,200 EB) and marginal rate of return (115.27 
and 2885. 83 %) of  wheat. In conclusion, 150 kg ha-1 and 20cm seed rate row spacing of wheat produced higher 
grain yield and dry biomass of wheat in Cheliya district of west Showa Zone. Therefore, 150 kg ha-1 and 20cm 
row spacing was recommended for Danda’a wheat variety production Cheliya district and similar agro-ecologies. 
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